OBJECTIVE: To determine the prevalence of overweight children and its modi®cations over a period of 10 y and whether changes in overweight prevalence is similar in the inland and coastal areas in our country. DESIGN: Cross-sectional study in two stages, the initial survey being in 1985 and the second in 1995. SUBJECTS: 1131 children (827 and 304 from coastal and inland areas respectively) in the initial survey, and 903 children (695 and 208 from coastal and inland areas) in the second survey, of both sexes, aged from 6 to 15 y were selected by a random process from the total school population in the Province of Pontevedra, North-western Spain. MEASUREMENTS: Overweight was de®ned in terms of body mass index (BMI), using Spanish standards. Children having BMI at or above the 85th percentile were classed as overweight and at or above the 95th percentile as very overweight. RESULTS: Overall prevalence of overweight and very overweight were signi®cantly higher in the second survey than in the ®rst, 18.1% vs 11.7%, P`0.05 for overweight prevalence and 6.8% vs 2.7%, P`0.05 for very overweight prevalence respectively. When we compared modi®cations in overweight prevalence over the period 10 y between the inland and coastal areas of our country, increase prevalence was observed in the inland area 9.8% vs 19.7%, P`0.05 for initial and secondary surveys respectively, whereas in the coastal area overweight prevalence remains stable, 20.2% vs 17.6%, P b 0.05. CONCLUSION: An increased prevalence of overweight children of both sexes in over a period of 10 y was observed, however, this increase was particularly caused by an increased prevalence in the inland area whereas in coastal area it remained stable. We speculate that differences in overweight prevalence between both areas might be due to differences in physical activity associated with different degrees in technological development between inland and coastal areas.
Introduction
Obesity is heterogeneous, with several factors having the potential to cause a positive energy balance over long periods. These factors include a high-fat diet, 1 a low level of habitual physical activity, a low resting metabolic rate for a given body mass and body composition and a high respiratory quotient in the fasting state. Childhood obesity is now known to be a risk factor for adult obesity, 2 which is a major risk factor and contributor to morbidity from diseases ranging from hyperlipidemia, atherosclerosis to osteoarthritis. 3 Thus, childhood obesity that is untreated will become a major contributor to the increasing health costs of a nation. Due to the treatment of adult obesity being dif®cult and long-term results often being disappointing more attention is being given to prevention. Thus obese children are candidates for preventive measures based on alterations in lifestyles, with an emphasis on a prudent diet and reduced sedentariness. 4 Data on periodic studies of the national prevalence of the overweight are scarce, however, the available data seem to indicate that there has been an increase in the prevalence of childhood obesity in several countries. 5 ± 7 The aims of the present study were: (1) To determine the prevalence of overweight children in a population which consumes a Mediterranean diet known to protect against coronary disease, although, with a high fat content which may increase the risk of obesity; 8 (2) to determine whether changes in the prevalence of childhood obesity occurred over a period of 10 y, and (3) to determine whether changes in overweight prevalence were similar in the inland and coastal areas in our country, since different prevalence of some nutritional-related diseases, for example endemic goitre, occurred between these areas.
Subjects and methods
This cross-sectional study in two stages was made up of healthy children from 10 basic educational schools (seven and three from the coastal and inland areas respectively), within the Province of Pontevedra, North-west Spain. The study was carried out over two periods: the initial survey, from January to December 1985, and the second survey, from January to December 1995. The schools were randomly selected from all the schools in the Province, and from each of them the participating children were selected using strati®ed randomisation for age, with the aid of a table of random numbers. In the initial survey of the 84 484 (56 110 and 28 364 from coastal and inland areas respectively) eligible children, 1131 (827 and 304 from coastal and inland areas) were included, comprising 511 girls and 620 boys with a mean age of 10.25 AE 2.55 y, ranging from 6 to 15 y. In the second survey of the 73 821 (57 740 and 16 081 from coastal and inland areas respectively) eligible children, 903 (695 and 208 from coastal and interior areas) were included, 411 girls and 492 boys, with mean age 10.03AE 2.68 y, ranging from 6 to 15 y. The number of children included in each period was determined according to the formula:
where, n sample, N population size, Z 1.96 for an a error of 0.05, P prevalence estimated,
The study protocol was approved by the local Ethical Committee, and informed consent was previously obtained from all the children's parents.
Standing height was measured using a portable direct reading Harpenden stadiometer, to the nearest 0.1 cm, with the head in the Frankfort plane. Weight was measured in underclothes using a calibrated electronic scale. The measurements were performed by two doctors and two nurses trained for this purpose. Body mass index (BMI), de®ned as weight divided by the square of height (kgam 2 ) was calculated.
Overweight has several de®nitions. Much of the dif®culty in examining the issue results from differing overweight standards and cut-points used by various researchers. 10 In recent years a standard has emerged as the primary reference value for overweight. The National Centre for Health Statistics in the USA have established a de®nition of overweight using the BMI. 11 Although many researchers use the terms essentially interchangeably overweight does not correspond perfectly to over fatness. Data on the prevalence of body composition traits typically do not include direct measures of adipose tissue, which is generally too expensive and time-consuming for mass screening applications. Therefore, most epidemiological studies of body composition and health use height and weight indices particularly BMI, as acceptable proxies for over fatness.
11 ± 13 For these reasons BMI measurement was used in the present study.
We classi®ed children with a BMI at or above the 85th percentile for age and sex as overweight and those with a BMI at or above 95th percentile as very overweight. Spanish standards for BMI were used in the present study. 14 Comparison of percent values was made by the w 2 test.
Results
Overall prevalence of overweight children was 11.7% in the initial survey which was signi®cantly lower than overweight prevalence obtained in the second survey, 18.1%, p`0.05. Increased overweight prevalences over the ten year period between both surveys were observed both in girls, 10.8% vs 18.9%, p`0.05 and in boys 12.4% vs 17.3%, p`0.05 (Table 1) . Similarly a higher prevalence of very overweight children was found in the second survey than in the ®rst, both in girls, 7.1% vs 2.5%, P`0.05 and in boys, 6.5% vs 2.9%, P`0.05 (Table 1) .
Overweight prevalences in the initial survey were 10.6% for girls aged 6 ± 10 y and 10.9% for girls aged 11 ± 15 y, which were signi®cantly lower than overweight prevalences observed in the second survey, 18.4% for girls aged 6 ± 10 y and 19.6% for girls aged 11 ± 15 y. In the ®rst survey overweight prevalences in Prevalence of childhood overweight in Spain M Rios et al boys were 13.4% for boys aged 6 ± 10 y and 11.3% for those aged 11 ± 15 y. In the second survey, overweight prevalence in boys aged 6 ± 10 y was similar to the ®rst survey (16.2%), whereas increased prevalence was observed in boys aged 11 ± 15 y (18.6%, Table 1 ).
Comparison of overweight prevalence between coastal and inland areas of our country revealed an increase in overall prevalence in the inland area (9.8% for the ®rst survey and 19.7% for the second survey, P`0.05), whereas it remain stable in the coastal area, (20.2% vs 17.6% for the initial and secondary surveys respectively, Table 2 ).
Discussion
Reported prevalences of overweight children in Europe were 4.9 ± 14.3%.
6,15 ± 17 However, caution must be exercised in attempting to compare our data with those of other workers due to differences in sampling techniques and in methods used for assessment of overweight, not to mention the fact that those surveys cover a period of 15y.
In the initial survey of the present study, overall prevalence of overweight children was 11.6%, which is similar to data recently published by Whitaker et al 2 in children of 6 ± 14 y, and lower than overweight prevalence obtained in the National Health and Nutrition Examination Survey (NHANES) III for children of 6 ± 11 y. In these studies, overweight was de®ned on basis of BMI with two cut-off point de®nitions as in the present study.
Periodic studies of the prevalence of overweight are essential for monitoring changes in the magnitude of this serious public health problem. We have observed a clear increased prevalence of overweight in children of both sexes of 6 ± 15 years over the period of 10y of the initial and second surveys; this was similar to the results found by NHANES III (1988 ± 91) respective to NHANES II (1976 ± 80). These data indicates that despite differences between the American diet and the Mediterranean diet (which is based on consumption of fresh fruit, vegetables, cereals, legumes, ®sh and olive oil as principal fat source), 18 secular increases in overweight happened in both geographical areas. This fact suggested that factors other than dietary pattern may play an important role for the increased overweight prevalence which has occurred in many areas of the world.
The fact that studies of prevalence of overweight children in certain subgroups of people can provide an insight into the causes of obesity, led us to perform an area-related study in our paediatric population. The rationale for this study was the differences in prevalence of some nutritional-related diseases, for example endemic goitre, between inland and coastal areas in our country. 19 The present investigation shows that in the coastal area the mean prevalence of overweight children is similar in both surveys separated by 10y, both in boys and in girls, whereas in the inland area an increased prevalence of overweight children, particularly in girls, was observed. Thus, the increased prevalence of overweight observed in the second survey is due to increases in the prevalence of overweight in the inland area in our country. This selective increased prevalence of overweight in the inland area is not easy to explain. A previous study on food intake in the adult population in our country 20 revealed higher energy intake in the inland areas in comparison with the coastal areas, unfortunately data on modi®cations in food intake are not available. However, an increase in food intake as a cause of increased prevalence of overweight children is unlikely.
In the interpretation of the present data we should not forget that several studies in developed countries showed that increased prevalence of overweight children is related to reduced energy expenditure rather than to increased food intake or other changes in dietary patterns. 5,21 ± 23 We speculate that decreased energy expenditure associated with technological advance may explain our results, since during the technological development in our country, development in coastal areas came before that in the inland area. 24 Thus in the coastal areas overweight prevalence remains stable because the aforementioned changes had previously occurred whereas in the inland area changes in physical activity may be occurring nowadays. In agreement with this is the fact that in the ®rst survey overweight prevalence in the coastal was clearly higher than in the inland area. Further studies are needed to clarify this issue.
Conclusions
We have observed an increased prevalence of overweight children of both sexes over a period of 10y, however, this increased prevalence is particularly caused by an increased prevalence in the inland area whereas in the coastal area overweight prevalence remains stable. We speculate that differences in overweight prevalence between both areas might be due to Prevalence of childhood overweight in Spain M Rios et al differences in physical activity associated with different degrees of technological development in each area.
